-QPCR primer sequences. equipped with a Bruker inverse cryogenic probe (Bruker Biospin, Germany). For aqueous liver extracts, a typical one-dimensional NMR spectrum was acquired for each of all samples employing the first increment of NOESY pulse sequence (NOESYPR1D). For serum, the waterpresaturated Carr-Purcell-Meiboom-Gill (CPMG) pulse sequence (recycle delay-90°-(τ-180°-τ) n -acquisition) was employed to attenuate NMR signals from macromolecules, whereas diffusionedited spectra can be acquired to obtain only signals of macromolecules such as lipid, lipoprotein, and long-chain fatty acids. To suppress the water signal, a weak continuous wave irradiation in the CPMG method was applied to the water peak during recycle delay (2 s) and mixing time (100 ms). Diffusion-edited spectra were acquired as with a diffusion time (∆) of 200 ms, a duration of the magnetic field pulse gradients (δ) of 1000 µs, and pulse-field gradient strength of 31.2 G/cm. The 90° pulse length was adjusted to approximately 10 µs for each sample, and 64 transients were collected into 32 k data points for each spectrum with a spectral width of 20 ppm. To facilitate NMR signal assignments, a range of 2D NMR spectra were acquired and processed for selected samples including 
Spectral Data Processing and Multivariate Data Analysis
All free induction decays (FID) were multiplied by an exponential function with a 1Hz line broadening factor prior to Fourier transformation. The spectra were referenced to TSP-d 4 at δ 0.00 when TSP-d 4 was present in liver extracts. Otherwise, the chemical shift of anomeric
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proton signal of α-glucose (δ 5.233) was used as chemical shift reference for serum.
1
H NMR spectra were corrected manually for phase and baseline distortions, and the spectral region δ 0.50-9.50 was integrated into regions with equal width of 0.004 ppm (2.4 Hz) using the AMIX software package (V3.8, Bruker-Biospin). Region δ 4.60-5.15 was discarded by imperfect water saturation. Each bucketed region was then normalized to the total sum of the spectral integrals to compensate for the overall concentration differences prior to statistical data analysis. The relative contents of lipids, glucose, glycogen, acetate, succinate, fumarate, TMAO, choline, PC/GPC, taurine, hypoxanthine, and amino acids from mammary, liver, and serum were calculated against the total sum of the spectral integrals.
Multivariate data analysis was carried out with SIMCA-P+ software (version 13.0, Umetrics, Sweden) as described. Briefly, principal component analysis (PCA) and orthogonal projection to latent structures with discriminant analysis (OPLS-DA) were conducted on the NMR data. The OPLS-DA models were validated using a 7-fold cross validation method, and the quality of the model was described by the parameters R 2 X and Q 2 values. After backtransformation of the loadings generated from the OPLS-DA, color-coded correlation coefficient loading plots (MATLAB, The Mathworks Inc.; Natick, MA) were employed to indicate the significance of the metabolite contribution to the class separation with a "hot" color (e.g., red) being more significant than a "cold" color (e.g., blue). In this study, a cutoff value of |r| > 0.707 (r > +0.707 and r < −0.707) was chosen for the correlation coefficient as significant based on the discrimination significance (p ≤ 0.05). 
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